During investigations of failure mechanisms and failure avoidance we have studied the kinetics and the mechanisms responsible for the growth of the Au-A1 compounds. Au AI, Au A12 Au2 AI, AuA1, AuAI: have been observed and the growth kinetics of the Au AI, AuAI, AuAI follow a (time) 1/: dependence. The activation energy for the growth of Au: AI is eV and 1.2 eV was found for AuA1 and AuAI. The kind of compound formed depends on the samples preparation and the results indicate that the kinetics of the mixing is the main mechanism responsible for the sequence of formation of the various compounds.
INTRODUCTION
Au-A1 thermocompression bonds are generally used for monolithic and hybrid integrated circuits as well as for discrete devices. Their break-down is caused in most cases by the failure of the Au-AI bonds. Degradation 0 f the bonds appears in their increased resistance or total rupture. It has been observed that in certain cases loose, voided phases appear at the failed Au-A1 bond, which are described in the literature as Au m A1 n intermetallic phases.
1,2,3 These phases do not cause failure by themselves but certain types of the failures, i.e. broken metallization around the bond, lifted bonds, cracks are related to the formation of these phases. 4 ,s , 6 The purpose of the present paper is to show, in the form of an investigation into the failure mechanisms and the possibility of avoidance of them, a) the kinetics of the compound formation and b) the mechanisms responsible for the. growth. obtained by backscattering data, is reported. This phase has been identified by X-ray diffraction data.
The growth rate of AuAl and AuA12 as a function of 1/T is shown in Figure 4 compared In conclusion we have shown that the sample preparation plays a fundamental role in the Au-A1 phases which are mainly responsible for the failure observed when Al and Au are used.
